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Amendments to the Claims : 

1 . (currently amended) An optical device for discretionary treatment of channels of an 

optical beam, said optical device comprising: 

a port for at least transmitting or receiving a first beam having a plurality of channels; 
a wavelength discriminating device optically coupled to said port, said wavelength 

discriminating device adapted for at least one of receiving said first beam and 
diffracting said beam into a plurality of channel beams or receiving a plurality 
of channel beams and combining said channel beams into said first beam; and 
an array of reflective elements, said reflective elements exceeding the number of 
channels, each reflecti ve ftlftmmt heine adapted to rotate about at least one 

and having a first position at which s aid reflective element is rotated fully. 
in one direction, a second position at which said refle ctive element is rotated 
fully in the opposite diientinn. and one or more i ntermediate positions between 
said first and second positions, ai least a portion of said reflective elements 
being optically coupled to said wavelength discriminating device and 
reflecting said channel beams, at least two reflective elements of said portion 
corresponding to a pctrticular channel beam, said at least two reflective 
elements being controllable 10 he positioned in said one efbrmore 
intermediate than two positions to effect a desired output of said particular 
channel bea m, ba i d at loaot t w o reflective n lemcnta compriaing one or more 
adjacent r e flective elemonto which are p ositioned relative to each other along 
the z mil l to maint a in a uniform reflects of said part i cular channol buuni and 
ovoid spuetral gaps . 

2. (previously presented) The optical device of cbim 1 B wherein said at least two 
' reflective elements are controllable to perform ai least one of coupling said particular channel 

beam to one or more ports, switching said particular channel beam among two or more port, 
attenuating all or a portion of said particular channel beam, or creating a group delay profile 
in said particular channel beam. 
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3. (previously presented) The oplical device of claim 1, wherein said optical device has 
x s y, and 7, axes with ihc Z axis being along ihc optical axis of the port, and wherein said 
reflective elements are controllable such thai they arc moveable in at least one of Ihrcc 
directions, a first direction in which the reflccuve element is rotated about the y axis, a 
second direction in which the reflective element is rotated about an axis parallel to the x axis, 
and a third direction in which the reflective element is moved along the z axis. 

4. (currenily amended) The optical device of claim 3, wherein said reflective elements 
arc configurable in just the first directio n or in iust the second d irection. 

5. (previously presented) Hie optical device of claim 3, wherein said reflective elements 
are configurable in all ihree directions. 

6. (previously presented) The optical device of claim 3, further comprising: 
secondary ports, said port and secondary ports being aligned along the y axis with 

their optical axes parallel to the z axis, and wherein a certain movement of 
said at least two or moro adjacent reflective elements about an axis parallel 10 
me x-axis causes a channel beam to couple with a port along said y-axis. 

7. (currently amended) The optical device of claim 6, wherein said certain movement of 
said at least two or moro adjac e n t reflective elements «wFe*s-about an axis parallel to the x- 
axis causes a channel beam to switch from one port to a different port along said y axis. 

8. (currently amended) The optical device of claim 6, wherein said certain movement of 
said at least two or mor e adiacenl reflective elements roirro*s-about the y-axis produces a 
group delay profile in said channel beam, 

9. (previously presented) The optical device of claim 1, wherein said array is a linear 
array. 
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10. (previously presented) The optical device ofclaim I , wherein said array is a two 
dimensional array. 

1 1 . (previously presented) The optical device ofclaim 1 , wherein each reflective element 
has a width of less than 50 jum. 

12. (currently amended) The optical device ofclaim 1, wherein said array of reflective 
elem ents mkrors-has a linear fill density of no less than about 95%. 

1 3. (currently amended) The optical device ofclaim 1, wherein said at least two reflective 
elements comprise al least two adjacent reflective elements and ihc z delta of said adjacent 
reflective elements of a common chunnul complies with the following equation: 

Xfl n - X/H < z delta * XII n + A/8, where X is the wavelength of *he said particular 
channel beam and n = 0, 1, 2, ... 1000. 

14. (previously presented) The optical device of claim 1 , wherein said reflective elements 
are configured in at least one of three ways, a first way in which at least a portion of said 
reflective elements receive said channel beams from said wavelength discriminating device, a 
second way in which at least a portion of said reflective members reflect said channel beams 
10 said wavelength discriminating device for combining into said first beam, and a third way 
in which a different portion of said reflective elements reflect a portion of said channel beams 
to said wavelength discriminating device for combining into a second beam having fewer 
channels than said first beam. 

15. (previously presented) The optical device ofclaim 14, wherein said reflective 
elements are configured in said first and third way. 

16. (previously presented) The optical device of oliiim 14, wherein said reflective 
elements arc configured in said first way only. 
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17. (previously presented) The optical device of claim 16, wherein said wavelength 
discriminating device is not in the optical path between said reflective elements and said 
secondary ports. 

1 8- (previously presented) The optical device of claim 15, wherein said wavelength 
discriminating device is in the optical path between said reflective elements and said 
secondary ports. 

1 9. (previously presented) The optical device of claim 14, wherein said reflective 
elements are configured in said second way only. 

20. (previously presented) The optical device of claim 14, wherein said reflective 
elements are configured in said third way only. 

21 . (previously presented) The optical device of claim 1 , wherein said port is a fiber. 

22. (currently amended) The optical device of claim 1 , further comprising: 
secondary ports wherein each secondary port refl e cts transmits or receives a 

secondary beam having an equal or fewer number of channels than said beam. 

23. (previously presented) The optical device of claim 22, wherein at least one secondary 
beam is a single channel beam and wherein at least one secondary beam is a multichannel 
beam. 

24. (previously presented) The optical device of claim 22, wherein said port is an input 
port and said secondary ports are output ports. 

25. (previously presented) The optical device of chum 22, wherein said port is an output 
port and said secondary ports are import ports. 
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26. (previously presented) The optical device of claim 1 , wherein said port is an input and 
an output port such that it transmits said beam and receives a secondary beam. 

27. (previously presented) The optical device of claim 1, wherein said wavelength 
discriminating device comprises one or more of the following a diffraction grating, prism, 
and an arrayed waveguide grating (AWG). 

28. (currently amended) A method of assembling an optical device having one or more 
ports, a wavelength discriminating device optically coupled to one or more pons, an array of 
reflective elements, wherein the number of reflective elements significantly exceeds the 
number of channels handled by said optical device, each reflect ive element being adapted to 
rotate about at least one axis, and having a first position at w hich said reflective element is 
related fully in one direction, a second p osition at whic h said reflective element is rotated 
fully in the opposite direction, and one or more int erme diate positions between said flrsl and 
second positions, said method comprising: 

before one or more reflective elements are aligned actively to optically couple with a 
desired port, fixing the position said array of reflective elements in said optical 
device such that a portion of the reflective elements is in the optical path ofa 
channel beam optically coupled to said wavelength discriminating device, and 

after said array is fixed in position relative to said optical devic e, adjusting 

<4m!irnrt < oa11y th e position of rotating at least two t he reflective elements of 
said portion to said one or more intermediate positions t o optically couple said 
channel beam with a desired port. 

29. (currently amended) The method of claim 28, wherein the reflective elements are 
d i spo s ed fixed in the optical device using passive alignment. 

30. (currently amended) A method of configuring an optical device for discretionary 
treatment of channels of an optical beam, said optical device having one or more ports, a 
wavelength discriminating device optically coupled to one or more ports, an array of 
reflective elements optically coupled to said wavelength discriminating device, each 



PAGE 6/12* RCVD AT 1/25/2005 5:00:29 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/10* DNIS:8729306 * CSID:2159232189 1 DURATION (mm-ss):03<M 



01/25/2005 '16:53 FAX 2159232183 SYNNESTVEDT S LECHNER ©007/012 



Attorney Docket No. Giles 71 -7-1 6-9 
Application No: 10/666,058 
Page 7 

reflective element being adapted to rotate about at least one axis, and having a first position ai 
which said reflective element is rotated fully in one direction, a second position at which said 
reflective element is rotated fully in the opposite direction, and one or more intermediate 
positions between said firs t and second positions, wherein the number of reflective elements 
significantly exceeds the number of channels handled by said optical device, said method 
comprising: 

inputting said c han nel beams in op e rating said optical device such that said channel 
beams are incident on particular reflective elements, wherein at least one 
channel beam is incident on at least two or more reflective elements; and 

manipulatin g rotatintt said at least two or moro r eflective members to said one or more 
intermediate positions t o optically couple at least a portion of said at least one 
channel heam to one or more port s, said Iwo or mere reflectiv e e l e m e nts 
having two o rrnore-a djao e nt r e flective olomuntu having a z d e lta in whioh A72 
n < a delta < A/2 n ^ A/8, wh e r e X in th e wav e l e ngth of the channel beam 
andn-0, 1,2, ... 1000 . 

31 . (currently Amended) A method of switching channels in an optical device having x, y, 
and 'a axes and comprising two or more ports along the y-axis, a wavelength discriminating 
device coupled to one or more of said ports, and an array of reflective elements, each 
reflective element being adapted to rotate about at least one axis parallel to said x axis, and 
having a first position at which said reflective element is rotated fully in one direction, a 
second position at which said reflective element is rotat ed fully in the opposite direction, and 
one or more intermediate positions between said first and second pusitions v at least a portion 
of said reflective elements being optically coupled to said wavelength discriminating device 
to reflect said channel beams, at least two reflective elements of said portion corresponding to 
a particular channel beam, said method comprising: 

rotating said a t least two reflective elements of said portio n to said one or more 

intermediate positions about an axis parallel to said x axia to switch the optical 
coupling of said particular channel beam from one port to another port along 
said y-axis , r , a i d at luaul two refl e ctiv e e lements comprising two or mor e 
adjac e nt roflootivo elements having a z delta i n whioh — A/3n — A/ S ± z dolta « 
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A /2 n + A/8 , whoro A ia the wavelength s T the channel b eam a n d n - 0, 1, 3, . . 

1 AAA 
I • v U ' ' - 

32. (currently amended) A method of switching channels in an optical device having x, y, 
and z axes and comprising al least one port, a wavelength discriminating device coupled tn 
said port, and an array of reflective elements, each reflective element being a dapted to rotate 
about at least one, and having a first position at which said reflective element is rotated fully 
in One direction, a second position at which said reflective ele ment is rotated fully in ihc 
o pposite direction, and one or more intermediate posit i ons between said first and second 
positions, at least a portion of said reflective elements being optically coupled to said 
wavelength discriminating device and at least two reflective elements of said portion 
corresponding to a particular channel beam to r e fl e ct sa id o hann e l b e ams, at loaul two of said 
portion correspond i ng to a particular chunnol boom , said method comprising: 

rotating a first selection of said at least two H oot i ng fiol e ot e d reflective elements ef 
onid port io n to different intermediate positions about caid y axis to produce a 
desired group delay profile for said particular channel beam. 

33. (cancelled) 

34. (currently amended) The method of claim 32, wherein said optical device comprises 
two or more ports aligned along said y axis, and wherein said first selection of elements are 
rotated about suid y axis, and wherein each reflective element is adapted to rotate about a 
second ax is parallel to said x axis, and having a third position at whic h said reflective element 
is rotated fully in one direction about said second axis, a fourth position at which said 
reflective clement is rotated fully in the opposite direction about said second a xis, and one or 
more second intermediate positions between said third and fourth positions, and further 
comprising: 

relating a second selection of said at least two s elected reflective elements of caid 
portion about an axis para llel to sai d x axis to said one or more second 
intermediate positions to achieve a desired transmission profile or switching 
function, or both, between said port s for said particular channel beam . 
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35. (cancelled) 

36. (new) The method of claim 34, wherein said first and second selections comprise at 
least one common reflective element. 

37. (new) The method of claim 31, wherein said at least two reflective elements are 
adjacent reflective elements having a z delta in which A/2 n - A/8 <. z delta <: A/2 n + A/8, 
where A is the wavelength of said particular channel beam and n - 0, 1, 2, ... 1000. 

38. (new) The method of claim 30, wherein said at least two reflective elements arc 
adjacent reflective elements having a z delta in which A/2 n - A/8 s z delta £ A/2 n ■+■ A/8, 
where A is the wavelength of said particular channel beam and n - 0* 1, 2, ... 1000. 

39. (new) The device of claim 1, wherein each reflective element is adapted to be 
positioned in any intermediate position between said first and second positions. 
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